SUMMARY : A total of 1602 routine rectal swab specimens and 341 diarrhoeal specimens were obtained over a period of one and a quarter years from a group of children of semi-urban areas in the town of Vellore, North Arcot District, Tamil Nadu, India.
INTRODUCTION
It is acknowledged, in general, that establishment of aetiologic significance does not rest merely on detection of the association of certain organisms with clinical diseases ; and, as in the context of the present report, that the presence of a recognised pathogen in a diarrhoeal stool specimen may not constitute proof of its being the causative organism for that particular episode of illness.
In order to determine the pathogenic significance of a particular organism, it is thus necessary to compare the incidence with which . it is isolated from persons in health and in disease. Such a comparison was undertaken in an effort to determine the role of organisms of the Shigella group in the aetiology of infective diarrhoeal disease in children 0-5 years of age residing in semi-urban (open drain sanitation) areas in the town of Vellore, North Arcot District, Tamil Nadu, India. 
MATERIALS AND METHODS
From a group of semi-urban children enrolled for the study, rectal swab specimens were collected and examined at monthly intervals.
These were considered as routine if the child was free from diarrhoea at the time of its collection. Swabs were also taken whenever a child developed diarrhoea.
Accurate records were maintained with regard to dates of the occurrence of episodes of diarrhoea and dates of all specimens collected.
The objective of the study was detection of differences in the incidence with which Shigellae could be isolated from specimens taken in health and in disease, especially with respect to age and sex and to the serotypes of the strains encountered.
Totals of 1602 non-diarrhoeal and 341 diarrhoeal specimens were examined from September 1965 to December 1966.
For analysis, positive routine specimens, those yielding a single Shigella species, were divided into two categories, those indicative of a passive and those indicative of a possibly non-passive carrier state, according to relationship in time to a diarrhoeal spell, whatever the aetiology of that spell may have been. Positive specimens from children who had not experienced diarrhoeal spells for at least one month prior or subsequent to the collection of the positive routine specimens were considered to indicate true asymptomatic infection or a passive carrier state.
Specimens yielding more than one recognized pathogen were not included in the analysis.
Bacteriological methods were similar to those described previously (Bhat and Myers 1962; Bhat 1967) . Briefly, the specimens were collected as rectal swabs and plated on a battery of media, including Desoxycholate Citrate Agar and MacConkey Agar and twirled in a tube of Selenite F Enrichment Broth. Subcultures were made from Selenite Broth onto MacConkey Agar following overnight incubation.
Organisms producing non-lactose fermenting colonies from either medium were first screened biochemically and then confirmed serologically in identification of Shigella and Salmonella species and V. cholerae. 
RESULTS
One or another of the Shigella species was detected in 78 of the 1602 routine specimens examined, and in 55 of the 341 diarrhoeal specimens , an incidence of 4.9% in the routine series, 16.1% in the diarrhoeal series.
Findings related to the detection of any one of the Shigella species in routine and diarrhoeal specimens are shown in Table 1 , according to the age of the children at the time the specimens were taken .
Shigella strains were not detected in babies below the age of 7 months. Specimens in which Shigellae were detected increased in number as the age of the children in both groups (routine ahd diarrhoeal) increased . Peak incidence occurred in children 7 months to 2 years of age (Fig. 1) .
Comparison of the carrier-case ratios showed that infection more often resulted in overt disease in children of the younger age groups , and that in older children the incidence of overt disease was proportionately lower. In children of the age gi oups 7-12 months and 1-2 years, the differences were significant at the 1 % level ; of the age group 3-5 years at the 5 % level. The ratio of these organisms in toto in routine to diarrhocal specimens shwed a significant difference (P<.01).
In the case of male children, however, carriers and cases seemed to occur with the same frequency in the various age groups ; whereas for the female children, there was a fluctuation which seemed to indicate an extremely vulnerable period from the age of 7-12 months. This susceptibility level which resulted in overt disease dropped quite dramatically after the age of one year. Though the cases of overt diseases were more numerous in the female children, the differences were not statistically significant.
The various Shigella serotypes isolated were distributed in the same pattern as that found during an earlier diarrhoeal study (Bhat 1967) with Sh. flexneri type 2's being the most commonly encountered species in routine and diarrhoeal specimens.
Differences in the incidences of this strain in routine and diarrhoeal specimens were significant (P<.05), whereas for Sh. flexneri types, 1, 3 and 6 and strains of other Shigella subgroups, the differences only approached significance, Division of the 78 routine Shigella isolates into categories indicative of passive and possibly nonpassive carrier states showed that 48 isolates (3.0 %) had been recovered from passive carriers and the remaining 30 (1.9 %) from possibly nonpassive carriers.
Hence a more accurate estimate of the real incidence of asymptomatic infection with Shigellaa alone might be 3.0 % instead of the 4.9 % mentioned earlier.
DISCUSSION
During the longitudinal study, Shigella species, found previously (Bhat 1967) to be major aetiologic agents in juvenile diarrhoea, were found also to be responsible for 3-5 % of the asymptomatic infections in childrent in Vellore, Southern India. To our knowledge, no outbreak of acute diarrhoeal disease, indludings shigellosis occurred amongst the adult population of the areas under observation, during the period of study.
The socio-economic status of the families under study was low. Most of the earning members in the families were poorly educated and were employed only as low-salaried unskilled or semi-skilled laborers.
Reports from other workers on the Shigella carrier state indicate that it is unusual in children under one year of age, but that it may be found in increasing frequency as age increases. See, for example the reports by Hardy and Watt (1944) , and Watt and Hardy (1945) , of studies in children in New Mexico and Georgia, U.S.A., and in Puerto Rico, an island of the West Indies. Gordon et al. (1964) made similar observations on Guatemalan children in Central America. Our studies of a group of children in Southern India confirm such findings. Reference may be made to Table 2 for a comparison of the carrier rates found by the workers just mentioned and by the present authors.
Contrasting figures were reported by other workers who found lower incidences of Shigella carriers or none at all. Mohiedin et al. (1965) in. Egypt and Ingram et at. (1966) in West Pakistan reported 2.0 % and 1.0 %, respectively. Reports from Mexico City by Ramos-Alvares and Olarte (1964) , from Texas and Arizona in U. S. A. by Yow et al. (1966) and Goodwin et al. (1967) indicated that evidence of a Shigella carrier state had not been found. In the Vellore study, it was of interest to find complete absence of Shigella infection among both non-diarrhoeal and diarrhoeal children below the age of six months.
In an earlier series, also, Bhat (Ioc. cit.) had found no evidence of Shigella diarrhoea in groups of infants below three months of age in semi-urban and rural areas in and around Vellore, Southern India.
Comparison of Vellore carrier-case ratios revealed that children of 7-12 months of age were more prone to manifestation of disease. Further, though clinically manifested shigellosis declined with increase in age of child, the prevalence of asymptomatic infection was not altered. These findings are in agreement with those of Hardy (1959) .
The extent of asymptomatic infection appeared to be the same for both sexes. Though cases of overt disease appeared to occur more frequently in female children, the difference was not significant statistically.
